Abstract: Celosia argentea L. is dominant alien weed reported from crop field of Islampur in Walwa taluka of Sangli district of Maharashtra, India. It has been scrutinized for its allelopathic potentiality against guar. The laboratory experiments were conducted to assess carbohydrates during seed germination of guar after treating different concentrations (5, 20, 40, 60 and 80%) of stem, leaves and inflorescence (flower) aqueous extracts separately. It is reported that the 5% inflorescence and root leachates of C. argentea showed slightly increased total sugar (0.781 and 0.748g.100g -1 respectively) in guar where as all other treatments ranging from 20 to 80% aqueous leachates of inflorescence and root act detrimentally. It is noticed that the 5% inflorescence leachate responsible for increase in reducing sugar (0.198g.100g -1 ) and starch (1.262g.100g -1 ) in guar. Generally, all treatments caused detrimental effect on carbohydrate content, indicated that allelochemicals are present in plant parts of C. argentea.
INTRODUCTION
Weeds are a mostly belligerent redundant plant that hampers the growth of main crop through releasing chemical substances, called as allelochemicals (Batish et al., 2007) . They often affect growth dynamics crop (Kadioglue et al., 2005) . The allelochmicals have ability to affect on metabolic functions including photosynthesis, respiration, mineral nutrition and such others (Saxena et al., 2004) through allelopathic mechanism (Benyas et al., 2010) . Allelopathy signifies either negatively or positive interaction between the plants, results in to inhibitory or stimulatory effect on adjacent plants.
The weed, Celosia argentea L. is an exotic flowering herb belonging to Amaranthaceae predominately interfere in crop field of legumes (Inamdar and Kamble, 2009) . Guar (Cyamopsis tetragonoloba (L.) Taub., family Leguminosae, sub family Fabaceae), multipurpose crop and survive under dry conditions. It has been growing since ancient time in India for its green pods (as vegetable, grains (as pulse), and green plants (as fodder). India is first rank producer of guar comprise 83% of world production (NRAA, 2014) but its field is affected by weed C. argentea L. in western part of Maharashtra, India.
In this connection the attempt has made to study the influence of aqueous extracts plant parts of C. argentea L. on Carbohydrate content viz. reducing sugar, total sugar, starch, and total Carbohydrate of Guar. In addition to this activity of enzyme amylase was also studied. Therefore the main aim of this study was to evaluate the allelopathic effect of C. argentea on carbohydrate metabolism during seed germination of guar. This attempt signified for understanding weed crops interactions and open new area for further research on this background.
II. MATERIALS AND METHODS Preparation of aqueous leaf extracts
The weed, C. argentea was collected from guar fields of Islampur, Sangli district of Maharashtra, India [17° 15' -18° 01' N latitude and 74° 12' -74° 74' E longitude] and washed with tap water to remove soil particles. The plant parts such as leaves, roots and inflorescence were separated and shade dried for 10 days. Dried parts were powered with the help of grinder and stored in polythene bag. The extract were prepared by taking 10 gm of fine powder of each part and poured in 100ml distilled water as pure extract, stock solution. From this extract, the different (5, 20, 40, 80%) concentrations were prepared for treatments while distilled water used as control (0%). The extract was filtered after 24h through a double layered muslin cloth; the filtrate was used as leachates, for further analysis.
Seed treatment with aqueous Leachates:
Healthy uniform seeds of guar variety Navbahar were selected and procured from authorized shop of Shetkari Sahakari Sangh Pvt. Ltd, Kolhapur. The seeds were surface sterilized with 1% sodium hypo-chloride for 10 min, then rinsed with distilled water for several times to remove excess of chemical. Then surface sterilized seeds were soaked for treatments in 20 to 80% concentrations of plant extracts for 6h. The seeds soaked in distilled water were used as a control. These treated seeds were placed in petriplate ((9.0 cm diameter) containing wet blotting paper and covered with a lid. At each concentration and incubation period, triplicate sets were arranged and placed in the laboratory under normal temperature for germination, for 72h. The analysis of carbohydrates and bioassay for enzyme amylase was carried out after 72h of germination. Total soluble sugar and starch content was estimated according to the method given by Nelson (1944) .
Statistical analysis
The analysis was carried out in three replicates for all determinations and the mean were calculated.
III. RESULTS AND DISCUSSION
Qualitative and quantitative changes were involved in several metabolic pathways during seed germination and seedling growth (Kengar et al., 2014) . Seed germination is linked with degradation and mobilization of food accumulated during seed maturation (Borisjuk et al., 2004 & Penfield et al., 2005 . These carbohydrates are utilizes by developing seedling for the synthesis of various metabolic products. The entry of allelochemicals in plants may result in changes in growth with fluctuation in carbohydrate contents (Roushan Islam, 2016) and affect the various metabolic activities and growth components in plants ( Mali and Kanade, 2004) . Hence the carbohydrate contents viz. reducing sugar, total sugar, starch and total carbohydrates were studied under influence of aqueous extracts of C. argentea on guar seed during germination.
Total sugar-
Sugar is the primary photosynthetic product, forms the basic building blocks for all other chemical constituents of the plant. The growth and development of plants depend upon the availability of carbohydrate. Sugar is main source of food for plant cells broken down chemically by respiration to supply energy for all plant functions. The constraints like nutrient availability, water supply and carbon dioxide, temperature, sunlight, and the presence of toxic substances are influencing the rate of photosynthesis (Sances et al., 1982) . In concern with this, the effect of aqueous leachates of C. argentea on total sugar of guar is studied and results are depicted in Table 1 . It is reported that the 5% inflorescence and root leachates of C. argentea showed slightly high total sugar (0.781 and 0.748g.100g -1 respectively) in guar where as all treatments ranging from 20 to 80% aqueous leachates of inflorescence and root act detrimentally on total sugar in germinating seeds of guar. However the total sugar in germinating seeds of guar was decreased after treatment of leaf and root aqueous extract of C. argentea. Generally the 40 to 80% treatment act much detrimentally on total sugar in germinating seeds of guar. Similar results were reported by Pawar and Rawal (2014) in chickpea seeds with increased concentrations of petal leachates of Delonix regia. However, Das et al. (2012) have also reported that reduction in total soluble sugar contain in chickpea seedlings with the treatment of 100% (v/v) leaf leachates of A. auriculiformis, A. occidentale, A. lebbek, E. citridora, E. officinalis, S. robusta. In present investigation, the total sugar content was decreased with increasing concentrations of aqueous leachates of C. argentea suggesting that the leachates stimulated metabolic enzymes and inhibited the functioning of the enzymes involved in photosynthetic carbon reduction (PCR) cycle, such as Rubisco,3-PGA kinase, NADP, NAD-Glyceraldehyde-3-P-dehydrogenase, and aldolase.
Reducing sugar -
The α-amylases are found virtually in all living cells, and bring conversion of the starch molecule into the reducing sugars through cleave of α -D-(1-4) linkages. Glucose and fructose are reducing sugars used to generate energy for seedling growth. The reducing sugar content of the seeds during germination did not exhibit a steady pattern due to oil and protein contents. The conversion of free fatty acids to sugars and, the conversion of soluble sugars to reducing sugars take place during seed germination. It is also possible that insoluble sugars are also converted to soluble and reducing sugars (To J.P. C et al., 2002) . The study of reducing sugar under the allelopathic aspects of C argentea on guar during seed germination is main concern. Therefore the effect of aqueous leachates of C. argentea on reducing sugar of guar is studied and depicted in Table 1 . It is noticed that the 5% inflorescence leachate of C. argentea responsible for increase in reducing sugar(0.198g.100g -1 ) in guar where as all treatment ranging from 20 to 80% aqueous leachate of inflorescence act detrimentally on reducing sugar in germinating seeds of guar. The reducing sugar in germinating seeds of guar was tremendously decreased after treatment of leaf and root aqueous leachate of C. argentea. Generally the 40 to 80% treatment act much detrimentally on reducing sugar in germinating seeds of guar. Our study on allelopathic effect of C. argentea on reducing sugar content of guar is pioneering in the field of allelopathy.
Starch -
The starch is principal storage carbohydrate present in plants in the form of polysaccharide, composed of two polymers, amylose and amylopectin. Both amylose and amylopectin synthesis begins with synthesis of ADP-glucose from glucose-1-phosphate and ATP by ADP-glucose pyrophosphorylase with liberation of pyrophosphate and starch synthase catalyzes the formation of an α-1, 4 linkage. Starch is breakdown through enzymes viz. α-amylase, β-amylase, α-glucosidase, starch phosphorylase, and α-dextrin 6-glucanohydrolase (debranching enzyme). During seed germination, it is hydrolyzed to glucose and further metabolized by glycolysis, the TCA cycle, and the electron transport chain; major energy source for the germinating embryo. The breakdown of starch to readily utilizable sugar under amylase activity is essential for the growth of seedling (Sengupta et al., 1988) . During early seedling growth, starch mobilized from the endosperm to the embryo and as a result, the starch content of the endosperm decreased steadily and the starch content of the embryo increased during the first few days of seedling growth (Tonguc et al., 2012) . Under this background, the allelopathic effect of C argentea on starch content of guar is studied and results are described below.
In present investigation, the effect of aqueous extract of C. argentea on starch of guar is depicted in Table 1 . It has been recorded the starch in germinating seeds of guar as 1. 361, 0.690, 0.580, 0.462 and 0.292g.100g -1 after treatment of 5, 20, 40, 80% aqueous inflorescence leachate of C. argentea. From this values, the 5% aqueous extract of inflorescence of C. argentea treatment showed increased starch content as compared control (1.262 g.100g -1 ), whereas other treatments act detrimental on starch. The effect of aqueous leaf leachate of C. argentea in germinating seeds of guar showed increased starch content after treatment of all its concentrations except 80% aqueous leaf leachate treatment as compared to control(1.262g.100g -1 ). The starch content in germinating seeds of guar was recorded as 1.584, 1.456, 1.451, 1.268 and 1.268 g.100g -1 at the treatment of 5, 20, 40, 80% aqueous leaf leachate of C. argentea. However the effect of 5 to 80% treatment of aqueous root extract of C. argentea on starch content in of germinating seeds of guar were recorded as 1.284, 1.268, 1.263, 1.110 and 1.013g.100g -1 .
With the agreements to our results, Ghayal et.al 2013, reported that at lower concentration treatments with Synedrella leaf leachates there was significantly less reduction in starch content of tomato and brinjal seedlings, as compare to controls. However, starch content increased with higher concentrations of Synedrella leaf leachates. Gulzar and Siddiqui, (2014) found that total carbohydrate contain was increased in allelopathic treated plants. The result of present investigation showed that, the amount of starch and total sugar disturbed after seed treatment of Celosia argentea leaf extracts.
IV. CONCLUSION The present study indicated that the carbohydrate content in germinating seeds of guar was stimulated only in 5% aqueous leaf extract of C. argentea with 6h seed soaking treatment. However other concentrations inhibited the carbohydrates, it is due to allelochemicals present in C. argentea (Narwal, 1994) . It needs further screening of allelochemicals and their characterization for detailed study. Therefore, present investigation recommended that, some eco-friendly preventing measures should be taken to minimize the deleterious effects of C. argentea at the time of growing crops. 
